Problems occurring on coastal structures related to wave runup and overtopping are identified and categorized. Three general problem areas include: wave runup and overtopping of breakwaters and jetties causing excessive wave action on the leeside, wave runup and overtopping of seawalls and bulkheads causing either flooding or erosion or both behind the structures, and wave runup and overtopping of revetments jeopardizing the integrity or possibly causing failure of the structure.
A number of approaches to reducing wave runup and overtopping of coastal structures is presented. Plans to use laboratory model tests to quantify and refine the most promising approaches are discussed.
DISTRIBUTION /AVAILABILITY OF A8STRACT
(3 UNCLASSIFIED/UNLIMITED SAME AS RPT DTIC USERS 22a NAME OF (1985) provide an excellent literature review on wave runup and steep slopes. Some methods used to reduce wave overtopping of seawalls in Japan are discussed by Goda (1985) . Douglass (1986) They are so highly idealized that they are not useful for solving "real world" problems.
b.
They are applicable to only part of the problem, i.e., they only consider the wave energy transmitting through the structure or only consider wave transmission by overtopping.
c.
They are inherently so complex that they are difficult to use and understand; lack of understanding undermines confidence and makes it difficult to evaluate results.
Another problem common to all approaches is that they were not developed to help guide repair or rehabilitation efforts. As an example, Fuchs ' equation (Johnson, Fuchs, and Figure 2 as well as the trends to be shown in Figures 3, 4 , 5, and 6 are not observed data but are generated by a mathematical model based on physical model tests (Ahrens 1987) . 9. Figure 3 shows trends generated by the reef transmission model similar to those shown in Figure 2 , except that the period of peak energy density of the incident wave spectrum was changed from 8.0 to 12.0 sec to illustrate the influence of wave period on transmission. As shown in Figure 3 , the longer period tends to transmit through the structure better, and when the mode of transmission shifts at the higher incident wave heights to being dominated by overtopping, the longer period waves transmit more energy by this mode too. This occurrence leads to higher transmitted waves in Figure 3 for T = 12.0 sec compared to the transmitted waves in Figure 2 for T = 8.0 sec P P for all incident wave heights. igure 6. Transmitted wave heights versus incident wave height for reef breakwaters, in water depth of 20 ft, exposed to incident wave spectrum with period of peak energy density of 8.0 sec Goda (1969 Goda ( , 1985 , Keulegan (1973) Thornton and Calhoun (1972) , and Seelig (1980 Owen (1982a Owen ( , 1982b and Goda (1985) . (Grace and Carver 1985) . correction given in the SPM overestimates the amount of water carried over the wall by wind. Figure 14 that the wall with severe recurvature is somewhat better than the wall with more moderate recurvature.
In Figure 17 , the overtopping trend curves for the Roughans Point seawall profile shown in Figure 10 are compared to those for the vertical wall Cape Hatteras profile shown in Figure 13 . Figure 17 Cape Hatteras seawall provides an illustration of the effectiveness of toe protection rubble in reducing overtopping of the wall. Figure 19 shows over- Figure 19 where the data collected at the lowest water level Overtopping rate versus the relative freeboard for the Cape Hatteras vertical seawall (configuration are shown with shaded symbols which follow a trend distinctly lower than that from the data collected at two slightly higher water levels.
25.
During the Roughans Point study, a standard multilayered riprap revetment was built against the seawall with the top of the revetment near the top of the wall just below the recurve. The revetment reduced the overtopping rates by about 45 percent over the same seawall configuration without a revetment. Figure 20 shows a comparison of the performance of the two configurations using data trend curves developed from regression analysis. Standard riprap revetment was found to be less effective in reducing overtopping than was originally thought. Two possible reasons for the disappointing performance of the riprap were identified:
a.
When the water levels are high, waves ride over most of the revetment without much attenuation.
When water levels are low, the standard revetment provides a ramp for waves to ride up and over the wall without encountering a major discontinuity to their flow. Figure 24 where storm waves from Hurricane Hilda (1964) Use of a recurved wall in place of a vertical wall of the same height.
Use of riprap revetments fronting the wall.
£.
Use of a cap to increase the crest height of the wall.
36.
Some problems related to wave overtopping of revetments are noted, and potential solutions are suggested.
37.
Based on the field evaluations and problems, further research is needed to develop and/or improve methodologies of predicting and reducing wave runup and overtopping on existing coastal structures. Various approaches and methods will be applied to each problem area, and laboratory tests will be an integral part of each approach.
